GEOLOGICAL SURVEY
—— ¥ TABLE 5. — CHEMICAL, MODAL, AND SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSES FOR SELECTED IGNEOUS AND METAIGNEOUS ROCKS OF PARK RANGE NORTHEAST OF STEAMBOAT SPRINGS, COLORADO PROFESSIONAL PAPER 1041 TABLE 5

Mount Ethel Pluton Buffalo Pass Pluton
; = ine-grai i mall mafic intrusive (dunite) Felsic gneiss country rock Tertiary intrusives Rock unit
Rock unit ....... Leucogranite Gl‘ar:'i::nuz::ig:artz Quartz monzonite of Roxy Ann Lake Quartz monzonite porphyry of Rocky Peak (:i"o"r?:e' Qa“‘:;:: ;"n"e‘i‘::’;}t;:;}:lgr&';ﬁ:;‘? Q“ﬂl‘t;:li)s:lonite FiiEsriirdorpityry dixes S
; 524 545 116 116 116 (Avg) 631 593 616 226 226 226 (Avg.) 22 22 22 (Avg) 19 19 19 (Avg) Field No.
Laboratory Mo, D101650 D101643 D101644 D101640 D101645 D101648 D101640 D101641 D101278 D101647 D101642 D101655 D1016s1 D101658 D103657 D101654 Dio1es6 D101653 D101646 D101652 D101277 D141158 D101279 D141162 D101276 D141156 D101275 D141155 Laboratory No.
CHEMICAL ANALYSES, IN WEIGHT PERCENT
{Analysts: (1) George O. Riddle, 3 -15-66; (2) E. Engleman, 7-18 -67; (3) George O. Riddle, 10 -5 -70. For Rittmann (1952) lature, some aphanitic equivalents (in quotes) are given for phaneritic rocks for comparative purposes. Blanks indicate not looked for.]

Si0g ....... 7540...... 7388...... 7398...... 7062...-.. 7009, T1:03 . 73:220... ... 67109 ... TR GBITON .. v ;i hn s s e 69.42........... 70.52 56.74..... 64.14 ..... 65.46 ..... 65.80 ..... 70.09..... 74:82..... 52.83 .§.. . SOH8N  veia e s BLA40 ..connvwvvias NG . ... .. 3663 ...... 3690...... 49.07...... 48.85 ...... 4896 ....... 56.40 ..... 56.27 ..... 56.34 ..... 58.31 ..... 5729 ..... 57.80 ..... Si0,

AlOg ...... 1368...... 13.73...... 1388...... 1478 ...... 1466...... 1474...... 14.04%...... 151025 ... G .. . 1462 ................. 1468........... 14.40 15885 .0 1693 ..... 1584 ..... 16.17 ..... 1470 ..... 1367 ..... 15.74 .5 . 15:24 oo v ISBA i vsin 464 ...... 580 .. 4.89...... 1397 ...... 14.09 ....... 1403 ....... 1519 ..... 15.09 ..... 15.14 ..... 15.09 ..... 1504 ..... 1507 ..... ALO,

FesOy oo v 47 ...... 50...... (&2 1.15...... 105...... 86...... 805 ... 0D .. 191 ... 1L e 1.24 381..... 15250, ... 147 ..... 134..... 72..... 19..... 15765 % QBB e BN e e 13:29......: 13T e 13838 . ... 393 ...... 385 ...... 379 ....... 541 ..... 537 ..... 5.39 ..... 247 ..., 245 ... 246 ..... Fe,0

FeO........ 09...... 94...... 757 1.22...... 1.80...... 1.33...... 99 - 187 s R i o VAT - N R el RS e 1.44 401..... 201 <10 225 ... 216 ..... 209 ..... 1.06 ..... 8157 .3. .. 466 ... oo 292 . cime s 547 ... 588 .vov - 543 . .:... 505...... 496 ...... 1) LSRR 213 ..... 216 ..... 215 ..... 343 ..... 345 .. ... 344 ..... FeO 3

MgO ....... QS s 200 24 ... 64 .. ... DI 48...... 35....... 1518 ool e sos s s G . e s O vt e lots 45 5 75 3.34..... 1389, .0 134..... 1240 . .. 65 ... .. 261, ...« 4.87 2... 321 ... 194............ 2865 ...... 28.34 ...... 2850 ...... 8H18L. L 8103518 S 587 ..... 539 ..... 538 ..... 474 ... .. 464 ..... 469 ..... MgO

CaO ....... SHE 1.10...... 89...... 1282, . .cq 16850 . 15725 KPS, 1200 o o 0485 o el - DA s 5B NG oRe B - 2020 s 1.76 581..... 344 ..... 3070050 303 - IE50EEETE 106" o, - Gl ao IR0 Sormn oo s 412 .ot 2:401.... .. 241 .. ... 241 ...... 79250, Udh iedodd: 7928, . ... .. 6.39 ..... 648 ..... 644 .. ... 582 ..... 622 ... 6.02 ..... Ca0

Na,O ...... 379...... 345...... 342...... 365...... 355...... 43 i ion 3985 370 .. 350 ...... o 343........... 3.60 3360, 365..... 361..... 361..... 3.00..... 305..... 3.26..... G Lo N S 1S) boarn o gy S AR 28 e 301 347 ...... 3.36...... 342 ....... 498 ... .. 419 ... .. 494 ... 417 ... 412 ... .. 415 ... .. Na,0

LH0) a6 SRS oo ST . 509...... 472...... 480...... 5. 12500 4810 ... 4:29 ... 00 ... .. 486 ..........in.n. 493........... 4.60 278 ... ST 464 ..... 501..... 548 ..... 529 ..... 2.06 .5 . A e e ST oot o v oo iste 04 . ... (1)) S 05 .. 319...... Sl Rt 85 294 ..... 296 ..... 295 ... .. 247 ..... 250 ..... 249 ... .. K,0

H, 0% ...... 08...... 36...... 461, . cuo. 48 ...... 56...... 29...... SBY. s i 29 ...l L, S wiso00eomauas oo 43 ... 50 12495 . ... 39..... 97..... 40..... 64 ..... 39..... JATE T8 e, (Pl agont i o 6.58...... i 6,651 ..« 2200 21078002 20N, e 37 ... 42 .. ... 40 ... 111 ... 1840 L e 98 ..... H,0*

H,O0™ ...... 03 03 .. 080, ;. (0 S 04...... 09...... 09....... 05 ... P (11 S 05T e 05 09..... 03... . 03 01..... 08 ..... 04..... 03. .5 .. 09 .......... 09 . cvvvvnnns 62...... 98...... 80...... 350 . () & Y e 30 ... 36 ... 33 55 80 ... 68 ... .. H,0"

TiOs .o cieieis: 05...... 14...... 13...... 34...... 40...... 30...... 22....... 67 ... () B, 48........... 44 1.35..... 47 ..... 46 .. ... 42 ... 39..... 15..... 164 ..... 178 ool 00 D 18...... 18...... 18...... 1700 ... 162...... 166 ....... 1.09 ..... 1.10 ..... 110 ..... 93 ..... 9 ..... 92 ..... TiO,

10 R 01...... 051 . e 02...... 09...... i10) e 08 ... OT8: o 28 .o R JOL v« o R P 15— 14 52..... 14 ..... 14 ..... 130 I 04.. ... 52 8. .. 15 e crtnn S s D 028 028 . 5. 021, oo 67 ...... G5 8.8 66 ....... 38 ..... 38 e 381 e 380 56 ... 45 ,.... P,0y

MnO ....... (1 £ 04...... 05...... 04-... ..o 050 04.....: 04000 06 ...... 0 EER....... 04) . . oo TR, (02 2 a0 B G 04 T he O o 09...:. 06..... 04 ..... 02, .. .00 15..... B covirnsies OB coe i i 28 . e 251 o 250 oo ) U5 R L3N 3. I e D TS R 3 i 0N e 10 ... 100 ...cs MnO

CO,........ 00...... 01...... 00...... 0l...... 03...... 03...... 01....... 02 ..ocv B iuin.. (1} 01........... 02 04..... 05..... 33..... 09..... 10..... A7 04..... 01 .......... 23 ... 07...... 07, 07...... 0580 o 08...... 07 ....... 01 ..... 06 ..... 04 ..... 25 ..... 56 ..... 41 ..... Co,

Cry0y ...... A9 < Cr,04

NiO........ 106 NiO

Gl 00...... 01...... 02...... O%..22 s il 5666 60 018 <o Q0. 02 i IRy 02 <. smees v s v [WPHSS oo n o 01 08 020 .- P4 arons 02 .ot (e 00 . e 04..... 04 .......... 0858, s e 09 e 09006 01 01 ....... 02 ..... 028, .0 08 oivus 03! ... Cl

_1‘:_ (1) [ — 185 ereiie 15 e 15 IR P s 15 o 05 e 25 i ERERE 1 e s 200 e Il Sont S oo 08, 08..... 07 oo 0d ... 025 - R20EE .. DI} 4w oot 40............ Qe s Ol oeen 13 ) [ (1 — 06 ..... 07 ocias 07 ..... __F___
Subtotal . . 99.73 ...... 9983...... 99.78 ...... 99.75...... 99.76 ...... 99.70...... 99.83....... 9971 ... ... DT AW iviwiaroisve s ol s wlomie QOIGAE . . el 99.66 .... 99.68..... 99.75 ..... 99.80..... 99:66 ... 99.65..... 99.74 ..... 9991 ..... 9959 .......... 99183 . . e s 100:08'.... .. 99193\, v 99.74 ... 9962 ....... 99.75 ..... T oo 99.87 ..... 99.76 ..... Subtotal
Lﬁiu 00...... 08...... 06...... 05...... s v 05 S 0200000 A1 e TR o SO e s nle bt 08w 06 .... 16..... 03k 08 1B} Joons 02..... Bl s J0: 8. .. 5 7 T A8 .. 020 s 02 5 w0s 050 v 05 ....... 03 ..... 03 oL 04 ..... Less 0
Total . .. 99.73...... 99.77...... 99.72...... 99.70...... 99.65...... 99.64...... 99.81....... 99.60 .......iihiiininn L o ) e e e 9956 ........... 99.60 .... 99.52..... 9972 ..... 99.77 v .. 991631 . .« 99.63 ..... 99.73 ..... 9981 ..... 9942 .......... OOIBEE - v oty s 10001 ...... 9991...... 9991 ...... 99.69...... 99.30 ...... 99.57 ....... 99.72 ..... 9964 ..... 99.74 ..... 99.83 ..... 9947 ..... 99.72 ..... Total
Analyst .... @ 0] O, CN [ eronoanns (VA ot 02 o ) deonneas ()] s o e TR GV, o T T, () crcbibioim e rotion (O e s (Ve oo (2o 20 (2) e O3) ot o @) @) . e et (6 (6 ) I (IR 1Y sommopome (G, 5 @......... () IS (D] et onte @) s Analyst
\/ j Y

Johannsen Leucogranite. Adamellite.  Adamellite. Adamellite.  Adamellite. ~ Adamellite.  Leuco- Adamellite. Granodiorite. Adamellite. ~Adamellite. Granite Adamellite. Granodiorite. Adamellite. Adamellite. Adamellite. Adamellite. Leuco- Meladacite. Dacite. Trachyandesite. RATODOTIIEEN v« nie e e seis s ke s ieis s 6 5 5 e n miions Leuco quartz  Quartzlatite. Dacite. Trachyte andesite or Mugearite . ........... ANdESIte . . oo o DaCIte(?) v Johannsen
(1950) adamellite. adamellite. latite. .... (1950)
nomen- nomenclature.
clature. 5 :

Rittmann “Alkali “Rhyolite.” “Rhyolite.” “Quartz latite” .......... “Trachy- Olivine Trachyandesite. Quartz latite. “Picritic “Picritic “Picritic Dark latite. Dark latite. Trachy- Trachy- Trachy- Trachy- Trachy- Trachy- Rittmann (1952)
(1952) rhyolite.” andesite!’ andesine basalt.” basalt.” basalt.” andesite. andesite. andesite. andesite. andesite. andesite. nomenclature.
nomen- trachybasalt.
clature.

Streckeisen Granite. Granite. Granite, Granite. Granite. Granite. Granite. Granite. Granodiorite. Granite. Granite. Syenite. Granite. Granodiorite. Monzonite.  Granite. Monzonite. Granite. Granite. Andesine Andesite. Latite andesite. Ampbhibole peridotite ..................... Rhyodacite- Rhyodacite- Quartz Latite oo ie i e e Latite-andesite ........................ Latite-andesite ................o0vvnnn. Streckeisen
(1967) quartz quartz quartz andesite. (1967)
nomen basalt. latite. latite. nomenclature,
clature.

Irvine and Calc- Calc-alkaline Calc-alkaline "Picrite Alkaline Calc-alkaline Calc-alkaline Irvine and
Baragar alkaline andesite. andesite. basalt.” (potassic) andesite. andesite. Baragar (1971)
(1971) basalt. trachybasalt. nomenclature.
nomenclature.

MODAL (POINT-COUNT) ANALYSES, IN VOLUME PERCENT
[Petrographic data compiled by G. L. Snyder, 1970. Figures in reading material are volume percent also, except NORMS, which are weight percent.]
#—q ;-#

Number of 1,518 3,016 2,998 2,905 2,897 2,813 3,001 2,797 2,270 6,440 2,243 3,003 2,887 2,195 2,483 2,777 2,705 2,824 1,441 2,135 2,534 2,619 3,243 2,095 2,734 2,761 1,442 1,482 1,447 Number of
points. points.
Plagioclase 22.33 An,, 33.81 An,g 25.59 An,, 36.62 An,, 41.03 Any, 33.58 An, 29.50 An,, 36.85 An,y  43.13 Any, 26.33 Any, 33.08 An,, 24.22 An,,altered to 41.10 An,g 36.15 Anyg 39.33 An,  34.03 An,,  28.00 Anyg 2752 An,s,  28.05 An,g 39.16 Ang  49.74 An,, (1.35 61.62 Any (5.03 0.06 An,g nearly all altered to kaolin ..... 29.99 An, 35.25 Anggy 53.59 An,y Plagioclase.

altered to altered to altered to altered to altered to (Any, altered to alteredto  altered to altered to altered to 4.59 sericite and altered to altered to alteredto  alteredto altered to altered to altered to altered to large large phenocrysts altered to altered to altered to
0.13 5.20 337 5.84 112 center to 2.40 sericite 3.18 3.09 3.70 1.62 0.20 coarse 12.50 14.71 0.90 1.86 0.27 3.85 0.56 1.77 phenocrysts, altered to 1.89 0.19 sericite 0.71 sericite. ~ 0.07 sericite
sericite. sericite, sericite, sericite, sericite, An, rim) and 0.51 sericite sericite sericite, sericite, muscovite. sericite, sericite, sericite. sericite. sericite, sericite, sericite sericite 44.71 small sericite, <0.07 and <0.09 and 0.13
0.19 kaolin, 0.07 kaolin, 0.06 kaolin, 0.20 kaolin, altered to coarse and 0.55 and 0.48 <0.08 <0.08 <0.07 0.15 coarse and 0.21 0.28 and 0.49 and 0.14 groundmass large muscovite, kaolin. coarse - _
and 0.51 and 0.45 and 0.13 0.52 coarse 2.89 muscovite. epidote. epidote. kaolin,and  kaolin, and coarse muscovite, epidote. kaolin, coarse epidote. crystals, 1.30 0.14 epidote; muscovite. 52.02 unresolved mesostasis consisting mainly 57.42 consisting of: 1) 55.59 oligoclase or 17.07 recognizable plagioclase, 2.07 as large,
coarse coarse coarse muscovite, sericite, 0.25 0.33 muscovite, and 3.98 0.42 coarse  muscovite. large xenocrysts)  56.59 small of andesine microlites plug significant andesine groundmass lathes and 2) 1.83 fretted An,, xenocrystsor unstable
TuScovite! muscovite: muscovite. and 0.07 0.34 coarse epidote. epidote. 0.07 epidote. muscovite, 9.38 altered groundmass potassium feldspar and possibly minor albite or anorthoclase plates growing into phenocrysts, 15.00 as groundmass
epidote. muscovite, epidote, and 0.33 mainly to sericite  crystals altered nepheline. (NORM contains 46.76 Ang, vesicles and grading locally into crystals. 65.92 crystal mush where
and0.14 and 0.46 epidote. and epidote. to 0.84 sericite). 18.81 or,2.90 ne,and 0.30C). ............ groundmass. (NORM contains 51.86 Any,, individual minerals not resolvable
epidote. carbonate. 13.36 or.). probably largely plagioclase. (NORM
contains 50.74 Ang,, 14.91 or.).

Potassium 46.91 30.15 35.33 28.71 26.75 32.15 37.54 25.17 17.24 24.01 25.50 52.49 23.68 10.82 26.45 29.05 40.44 36.05 29.42 ORETER 5.06 microcline 8.03 orthoclase O i v A e UL ERE L 35693 20.11 2.75 Potassium
feldspar microcline. microcline. microcline. microcline. microcline. microcline. microcline. microcline. microcline. microcline  microcline  microcline microcline. microcline. orthoclase = microcline.  microcline. microcline.  microcline. (3.89 microcline. microcline. microcline. feldspar.

altered to altered to includes 0.20 to groundmass, 1.17

0.15 <0.08 carbonate veins microcline. xenocrysts).

sericite. sericite. and 0.06

muscovite veins.
Quartz ..... 28105 ... 29.00...... 30.07...... 2642...... 22.71 ...... 2863...... 2842 ....... 31.25...... 28.14...... 3868...... 31.05...... 1755 ............ 25.06...... 18918 x i 16.12 ..... 21192 ..... 1522 ... 26.55 ..o 3539 ..... 8105..99. . .. BI62" ... e HI52" . 1y s e v 0 e e 3285 ....... 3540 ....... 3247 ....... 1.73 xenocrystic material consisting of 1.45 0.30 cristobalite crystals projecting into 0.90 large xenocrysts altered (melted) to Quartz

quartz cores (altered to 0.62 sericite and cavities. (NORM contains 5.44 Q.). 0.07 brown glass inner reaction rim and
<0.07 zeolite or albite) surrounded by either pyroxene outer reaction rim (percentage
single reaction rims of clinopyroxene or triple given below).
reaction rims of 0.07 inner clinopyroxene,
0.21 medial aegirine and sanidine, and outer
clinopyroxene. Outer clinopyroxene
percentages given below. ...........

Muscovite .. 224 ........ 135 ........ 227 ... 039 ........ 072 ........ 055 ........ 007 ........ 0 .oovnn.. o ... 0 ..ooo.u.. 0 ..oovnn. | IR <0.07..... (1) 20 ot 0 ... 0 ..conn. 0 e 0 o ooeren.. 291....... (0] b e 0 e, 007 ..o, (s e R o 029 ........ 015 ........ [\ I 0 .. e ORI SRR . Y (1) oo B a0 0 0o B Muscovite.

Unknown (pods <007 ...... O e v e <007 ...... (1 (0} G s ona aaG (0] 5o o BB a [V IR W (1 O (1) SR (| 0 i 0 ......un 007 ....... (e (1 (| 0 ...co.u <007..... 0 it 0. 0 oot (0] iSRRI .. ey (0 0 ..oovvnnnn <0.07 .. (0 PRI - el & - oD oI () 5 0 5 0 oD o 5 T S A £ 6 5 O (0] o e o AR - 1 Y A0 £ & TN i o 5 10 Unknown (pods
in biotite). in biotite).

Prehnite (pods ) e omsmenoeic 0 O e = 5 0 e ) s v 55 0.14 (plusveins 0 ........... () TP QRS . . .« () [re— 0 ...o.un. (P 0 ..oovvvnn O P PP, 0.07....... 0 ......... 0 ......... 0 ......... 0 ......... (i[RI (| 1 0 e I B A B 15,0 i1 0.0 6 5 O R O O B I B 0 0155 55 s srwms [ bt oo O O cvvessnsmpmmos e T TR, ()l 0 OO DA & B G 6 5 B B O o0 (1] ST 606 0 oy Prehnite (pods

in biotite). .. in microcline). in biotite).

Olivine ..... (1 0. cvvvvnnn. (0] S ot () D 0 ot )ivoisale s o ahaks O 0 e O ... (V) it o (3 e 0N e (T, O sy o (| ey [ O et o 0 ... () . 0 .o o O e e o v v s 1) sananeeny oo 75.54 chrysolite (Mg;sFe,s) altered to a mixture (0} Ao e (1) s (PRS O e 8.88 colorless olivine near chrysolite altered to 6.94 large olivines altered to 6.25 red 0.42(?) completely altered to pyroxene 0.21 Olivine.

of yellowish serpentine and goethite (19.64) 4.72 yellowish nontronite(?). (10.40 olivine iddingsite. (No olivine in NORM.). and magnetite-ilmenite 0.21. (No olivine
and then further to a mixture of chlorite IMNOBRM.. .......cviiiieieennnn. in NORM.).
(31.57) and magnetite (11.22), ...........
Ortho- [/ 0. ovvnnns (1 0. oernnnn. 0. v, (0] v o 0. eivnnnn.. (1 S o ... (1 I (1 (1 (1 I (1 I 0 .ooovnn 0 .ooonn. [ o 0 ..o 0 .ovennn. () s 0 (1 R (U bt s s e 7.13 bronzite (Mgg,Fe,) 3.24 in isolated grains O (0 5 o8 st 1 R 0 sl ermmile g PR CSRNNIC 1.06 elongate crystals projecting into L PR Orthopyroxene.
pyroxene in olivine, 3.89 in outermost corona rings cavities, altered to 0.15 limonite on rims.
° between olivine and either diopside or
pargasite(?), altered to serpentine or
chlorite (0.59 and pargasite(?) (0.25). ....

Clino- O e (1) 85 socotipan & 0 e (e i om0 O ety « ¢ 0....... VPR 0..c.oovven 0 ......... O .. .. O o s mieis 0 .ovvnnnn 0 i, OW...... P (| (1 [ 0 ...t O oo 0 ......... 0 ..o 0 B . (8], uon s c A (1) SR 0.34 diopside (Mgy,Fe,,) <0.03 in isolated [0} Gennnn ausce 0...coovunn (0 et oo 27.11 yellowish clinopyroxene with hourglass 29.86 (equidimensional) ................ 4.70 consisting of 4.22 in groundmass and Clinopyroxene.

pyroxene . grains in olivine, 0.34 in discontinuous twins, 26.42 in groundmass, 0.69 as outer 0.48 as outer reaction rims around quartz
corona rings between bronzite and reaction rims around quartz xenocrysts. xenocrysts.
- PATEASIEE ().t
Amphibole OF R 0 onwssisses | @) o dapnton: (1 [ (1 I, (1 I 0.07 green  0.48 green <0.02 green 0.17 green (1 (| 8.90 blue- 3.80 blue- 3.35 blue- 2.87 blue- 0 ........ U} mreacnoc 27.83blue-  8.44 (0.13 large (1 13.75 pargasite(?) (Mgg,Fe,) 3.27 as a (PR e 0.21 green 6.07 blue- (| IR B (1) 006 312 e ren et 60 5.0 Ay e = o o J 3.66 olive-brown hornblende, mostly Amphibole.
hornblende. hornblende. hornblende. hornblende. green green green green green brown myrmekitic intergrowth with spinel in hornblende. green separate crystals, some as rims on
hornblende ferro- ferro- ferro- hornblende  hornblende; 8.25 corona centers, 3.05 in a clear corona ring ferrohas- pyroxene.
altered to hasting- hastingsite  hasting- to light- small green between the spinel myrmekite and either tingsite
0.87 light site. altered to site. green hornblende) diopside or bronzite, 7.18 as isolated grains altered to
green to 0.07 light- actinolite. altered to 0.06 in olivine, 0.25 altered to chlorite......... 0.20
colorless green chlorite. chlorite.
actinolite- actinolite-
tremolite. tremolite,
<0.07
chlorite.
Garnet ..... (1 0........... 0...vvnnn. (0)) 5 orspeens ot 0 .o 0..covvnnnn. (8] 5580 danoodog 0 ..oovnnn O . . .. (1 2. N B spnocaads [0 & i etos 66 5 o 08 0 e e Qe O i (1) oo o 0 o (1) faniotiasac (8) 8 5ok ro000 O e et e O etars) o s 5 B e ) e e OO0 R i o A 0.66 alteredto 0 ........... O e oo ee s [ RN ) v et o i .0 R () s o3 A 0 6.0 1 5 50 G eI £ 0 OO (1 O O C 60 DR A RO R E AR A DO 006 S Garnet.
0.19
chlorite. . .
Biotite .... 013 coeees 4.47 alteredto 4.71 altered to 5.85alteredto 6.98 altered to 4.32alteredto 3.84 altered to 4.60 altered 6.67altered 5.59altered 6.94 altered 4.78 altered to 0.58 7.26 altered 12.63 altered 12.27 altered 7.69 altered 9.16 altered 8.73 altered  4.09 altered 21.78 altered 16.55 altered to 15.30 altered to 0 o ve o 55w msemees v oy RN 0.09 alteredto  7.49 alteredto 3.82 altered to BiBB . .isivusmmmsie EORRE. W ... OF . o+ 15 oo s s AN EUUINNRI. . U 00006000 00m320 060005 PALAGGEC 6.0 0 il Biotite.
0.52 1.44 0.40 1.66 0.21 0.25 to <0.07 to <0.08 t0 0.32 t0 0.17 chlorite, 0.06 to 1.25 to 5.42 to 0.14 to 6.89 to 0.27 to 1.76 to 0.62 to 0.14 1.56 chloriteand  0.19 chlorite. <0.09 0.34 0.27
chlorite and chlorite and chlorite, chlorite and chlorite. chlorite and chlorite. chlorite, chlorite, chlorite, sphene, <0.06 chlorite chlorite, chlorite. chlorite, chlorite chlorite chlorite chlorite. 0.06 sphene. chlorite. . . chlorite. . . chlorite. . .
<0.06 0.13 <0.07 0.27 0.06 <0.08 0.06 <0.08 muscovite, and and 0.66 1.08 0.40 and 0.07 and 0.26 and 0.14
sphene. sphene, sphene, and sphene. sphene. sphene, sphene, sphene, 0.06 epidote. sphene. sphene, sphene, sphene, sphene. sphene.
0.13 and <0.08 and 0.02 and <0.08 and 0.51 and 0.20
epidote. epidote. kaolin, kaolin. epidote. epidote.
Chlorite .... (1) e, 0 Gosb o oao600 0 ... - siaae OF - W a0 000 nnR 00 oo e o mmios O 0 ..iiameue D S <0:.02/..... <0.08..... L 0 ......... 0 e o 0 Gnessanms O o s 0N e - . 0 ......... 0 ......... 0 o M8 (1 (1) O S OP..... .. SOOGES on PUR  3 0. .cviiinnn. 0........... 0. ..oovvinnn (1 SRR ... ..« 51 R R OIS, . . o sioovins il 2 555 3 i hEE: » seee s (B s 00 5 0 0 €401 3 A S O 3 o O R L Chlorite.
Magnetite- 013 ........ 026 ........ 026 ........ 040 ........ 060 ........ 042 ... 038 ..., 0.82....... 145....... 181....... 125....... (1 0.20....... 260 ....... 0.14....... 067....... 068....... 020....... 0.07....... 084... ... 338 ...l 435 ..., 0.56 ..ot 019 ........ 062 ........ 0.27 ........ 624 ..o o AT (S 048 . it Magnetite-
ilmenite. ilmenite.
Pyrite ...... <0.07 altered <0.06 altered 0 ......... 0} Goacnntom 08 5ol seremivs O e 0} Jsoonme0n 0.07 altered to 0.08 altered to 0.13 altered to <0.08 altered 0 ................ 0.07 altered to <0.07 partly 00 e 0 . cicaieiess 0.070 550 0 S () st e 0 ... 8. 0.19 altered to 0.13 0.25 altered to 0.06 0.06 altered to hematite ................ O et oo o sl U Sosn0acieny 0] cvsions s s sl S R I (.1 o A O OIF (10 sreissisie oo oia i obs shas opersipere Ll s (e e o SO S D e Pyrite.
to hematite. to hematite. hematite. <0.08 0.11 to hematite. hematite. altered to hematite. hematite.
hematite. hematite. hematite.
Sphene ... 0.07 altered to QML (6} 5000000 047 ...... QISTAL. ... B D o0 conoms ©) ooomeo o . 0.69 altered to 0.96 altered to 2.25 altered to 1.59 altered t00.39 ............. 18 ... 2.96 (zoned). 0:36%. .. 1.01 (zoned) 0.62 altered 0.27 altered <0.07 .... 0.70. 1. .. 556 ........... 2L R (0 im0 11025 0 010 0134 9650 D 000 63 4 (S 0.28 alteredto 0.27 ........ I 0 e D OO (85 150 s e .10 o VO LR 1S £ O e (1) 8o 6.6 06 1 B0 8 6 63 3. 0 A0 6.8 0 . Sphene.
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SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSES, IN WEIGHT PERCENT
[Analysts: (1) J. C. Hamilton, 1 20 -66; (2) G.W.Sears, Jr., 3-3 -67; (3) B. Wayne Lanthorn, 1 -8 -70; (4) L. B. Riley, W. D. Goss, L. B. Breeden, Joseph Haffty, and Harriet Neiman, 12 -8 -69
(Pd, Pt, and Rh determined by method described by Haffty and Riley, 1968). Results, reported in weight percent, are to be identified with geometric brackets whose boundaries are 1.2,
0.83, 0.56, 0.38, 0.26, 0.18, 0.12, and others, but results are reported arbitrarily as midp of these brackets, 1.0,0.7, 0.5, 0.3, 0.2, 0.15, 0.1, etc. The precision of a reported value is ap-
proximately plus or minus one bracket at 68 percent, or two brackets at 95 percent confidence. Symbols used are: 0, not detected or at limit of detection; L, detected, but below limit of
determination or below value shown; (blank) =not looked for; *, usual limits of determinations do not apply owing to use of dilution techniques; +, Lithium present but could not be
further evaluated at date of these analyses; <, less than, but usual detectabilities do not apply. Looked for but not found: Ag, As, Au, Bi, Cd, Eu, Ge, Hf, Hg, In, Pr, Re, Sb, Sm, Sn, Ta, Te,
Th, Tl U, W, and Zn]
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